In continuation of our studies 1, 2) on the bioactive glycosidic fraction of Bacopa monniera, a herb having confirmed nervine tonic activity, [3] [4] [5] we undertook a reinvestigation of the n-butanol soluble fraction of the methanol extract of the plant. Earlier workers reported six saponins, viz. bacopasaponins A-F from the same fraction. [6] [7] [8] During the present investigation, we have extensively used HPLC for isolation of the minor constituents and finally have been able to isolate three new triterpenoid glycosides, designated as bacopaside III (1), bacopaside IV (2) and bacopaside V (3). We report herein the isolation and structure determination of these three saponins.
compounds differ not only with respect to the linkages of the sugar units, but also with respect to their aglycone moiety. While the 13 C chemical shifts of the aglycone moiety of 1 and 2 were found to be very close to those of jujubogenin 3-
O-a-L-arabinofuranosyl-(1®2)-[b-D-glucopyranosyl(1®3)]-
a-L-arabinopyranoside (4), 9) those of 3 were found to be almost identical with 13 C chemical shifts of the aglycone part of pseudojujubogenin-3-O-glycosides, viz. bacopasides I (5). 1, 2) It was, therefore, evident that bacopasides III and IV (1, 2) are jujubogenin-3-O-glycosides and bacopaside V (3) must be pseudojujubogenin-3-O-glycoside.
Having thus identified the aglycone moiety of all the saponins 1-3, attention was given to the sugar units and their linkages in the compounds. It has already been established that each of the saponins contain one unit each of D- 
The linkages between the sugar units of the disaccharide moiety of saponin 1 was determined to be arabinofuranosyl-(1®2)-glucopyranose, and those of 2 and 3 were ascertained to be glucopyranosyl-(1®3)-arabinopyranose from the analyses of their heteronuclear multiple bond correlation (HMBC) spectra (Fig. 1) . The HMBC data also revealed that the disaccharide moiety was attached to C-3 of the respective aglycone in all the three saponins.
On Literature survey showed that a saponin, designated as rugoside-A, having the same chemical structure as that of bacopaside IV (2) was reported 10) from Zizyphus rugosa. However, the reported mp (224-227°C) was found to be ϳ50°l ess than that of 2. No other physical data, viz.
[a] D , FAB-MS, 1 H-NMR or 13 C-NMR of the compound was provided except few 1 H-NMR data of the permethylated derivative of the compound. On scrutiny it was found that the signal for the anomeric proton of the arabinopyranose unit has been reported to be obtained as a broad singlet. This reported multiplicity of the anomeric proton can only be explained on the basis of a furanose structure but not a pyranose structure for the arabinose unit. We, therefore, feel that bacopaside IV and rugoside-A are not the same compound and rugoside-A may have an arabinofuranose unit instead of an arabinopyranose as suggested.
10)

Experimental
Melting points were measured in open capillaries and are uncorrected. 1D and 2D NMR spectra were recorded using a JEOL JNM ALPHA 500 and ALPHA 600 MHz spectrometers in pyridine-d 5 . Chemical shifts are expressed as d values using tetramethylsilane (TMS) as internal standard. High-resolution FAB-MS were measured on a JEOL HX-110 mass spectrometer using nitrobenzyl alcohol (NBA) as the matrix (with/without KCl/NaCl). GC was done on ECNSS-M, 3% on Gas-Chrom Q column at 190°C for alditol acetates which were identified by co-injection of the authentic samples. HPLC was done on a C 18 column (Senshu PAK, 8 mm i.d.ϫ250 mm) with H 2 O-MeOH (30 : 70, 25 : 75) as the mobile phase and UV absorbance detector (217 nm). Solvent system employed for paper chromatography (PC) was EtOAc-pyridine-H 2 O (2 : 1 : 2).
Extraction and Isolation The air-dried and powdered aerial parts of Bacopa monniera (1.5 kg) were successively extracted with petroleum ether (bp 60-80°C) and MeOH in a percolator at room temp. The methanol extract was concentrated and partitioned between H 2 O and n-BuOH. The nBuOH layer was evaporated under reduced pressure to get a deep brown residue (80 g). A portion (30 g) was dissolved in minimum volume of MeOH, adsorbed on silica gel, dried and successively extracted with CHCl 3 , EtOAc, Me 2 CO and CHCl 3 -MeOH (4 : 1) in a Soxhlet apparatus. The Me 2 CO extract (6 g) was subjected to chromatography over a column of silica gel (35 cmϫ5 cm) using MeOH-CHCl 3 (1 : 19, 1 : 9 Table 2 . Hydrolysis of the Saponins (1-3) Compounds 1, 2 and 3 (15 mg each) were hydrolysed separately with 2 N HCl in aq. MeOH (10 ml) on a steam bath for 6 h. The reaction mixtures were cooled, diluted with water (10 ml) and extracted with CHCl 3 . The aqueous parts were neutralized with Ag 2 CO 3 and filtered. The filtrates were concentrated under reduced pressure and examined for sugars by PC. Two spots were detected corresponding to arabinose (Rf 0.234) and glucose (Rf 0.185) in all three cases.
Small portions of the filtrate concentrates were converted to alditol acetates by the usual procedure and the products were subjected to GC analysis. Two peaks corresponding to glucitol acetate and arabinitol acetate in 1 : 1 ratio in all the three cases were observed.
The sugar components of the remaining portion of the filtrate concentrates were resolved by prep. PC and proved to be L-arabinose and D-glucose by their specific rotations in all the three cases.
